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Abstract of JP 2002221442 (A) 

PROBLEM TO BE SOLVED: To accurately estimate 
the weight of a vehicle. SOLUTION: The system for 
estimating weight of vehicle, which Is composed of 
an acceleration detecting means that detects the 
acceleration of the vehicle, a driving force estimating 
means that estimates the driving force of the 
vehicle, and a vehicle weight estimating means that 
estimates the weight of the vehicle on the basis of 
the detected acceleration and the estimated driving 
force, includes a slope run judging means that 
judges whether the vehicle runs on a sloping road or 
not on the basis of the relationship between a 
moment when instructions are transmitted in order 
to increase the torque generated by an engine and 
another moment when the velocity of the vehicle 
exceeds a detemiined value,; and an estimation 
invalidating means that Invalidates the estimation of 
weight of the vehicle estimated by the vehicle weight 
estimating means in the case such a judgement that 
the vehicle runs on the sloping road is made. 
Thereby, the estimation of the weight of vehicle 
using the driving force estimated with poor accuracy 
on the sloping road is not earned out. As a result 
the accuracy of estimation of the weight of vehicle Is 
improved. 
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izm^^'^xmummti^miM^Mf vx v-^^^^^i^^trf o 
J: 3 izmm-^tvtcz t ^mLb-t^m^mmm^ 

[000 1] 

^cr,mm^j:ifiz^m^fi^m^comM (mm) sr«s-r 
:^^mmM^mmizm-ri> . 

[00 0 2] 

j:afc=5r^Tv^§, mmm<^Am'mmmizx 
fcMmm&^mimmmco^^mizimL. mm^mr 

mz:cyi^yyU'-^^m}l,z^m^-^fz^. mimM 

mm<7)imm&^j^±-r^^mpmmm.i>miotix\^ 

[0003] 

WM[zio\-^x\i. wmf<zMt>^mW}ii'km^-^xwmMA 

[00 04] 

[^Bjoism] -^wmt. ±.tmmznm-'<'<^j:-^fi 
fzi^cDX'h-yx. ^cDmrna. mmm(^%^h)u^im. 
i^h/ui^^y^-<—^t:ifYVx^mzism'^M'm(r) 

mmm^tumwrfj t izM-^\>^xmmwm<^mM^m 



Tv^-s tm^-$fifci^-^i>zmimmMM.m&^mzx ^ 

[0005] ±iamM«sis^^aa. nmrnmui^m. 
i,zj;:K)mmmnms.^mm't^tti>^z. mm:him^ 
mzx*)mm(7)mm:b^m&L. mmmmm^^mzi 

mzx *)mm^mim^MfLx\.^^tm^^tf^z^ 
izii. mmms^m^mmmmrnmrn^^mizx^wm 

[0006] mmimfimiz}i\^xit. mMoiBia**^' 

mtchtiph. mimmmizmM^ivfzwmmmii 

im.^ti^mmM&^m^b-t^^tx\ mmMs.<7)m 
^ms-^i^^-thzbi^^x'^h, ^ii. itsstL^mw 
mm^imb-t^^Lbii. mmmm.<7)m^Bm»±-t 

m:^mAb Lximmv^^^ubcomtixh-yxii 

[0007] ioJi^tcisv^T . rnmmmmnm^^ 
mat. mmmmi>zMLxmmmmco^h)P:^^miz 
■&^t?>m^ifi^j:^titcmMb. mMmmcommtmmm 
&x 0 i>iz^<^mAbcovmi,zM-^\>xmmmifi 
mm.^^^fTLx\>^^i!)^i}>^m^^xd i,zm^^ti 
^:ibif-mmx'hh. 

[0008] ^im'Ba/mL^<r>^mzi5\^x\i. m 
mmfrmsLh}v^^m±^^hm^ mm. :cyi^y 
(7)xny hjmm^m-^^^^^b ) ij^h-otcmizmm 
im^mizmmt&o mj. '^m.mco^mmzi3\>^x 

i,z-mmm^m&izmm-^. m.-yx. ±m(^j:oizm 

Wiizm^-thcibtiix'^^, 

[0009] 

mm<r>-mimmiz-o^^xmmt:^mL-^-^mm-t^ . 
HI Hi, ;i(DMmmMjm.m:m^^tsms.mmmm^m 
mi,zmmvtzm^mmmiz^Lx\>'^^, iKomma. m 

WMb VXco:cy=jyiob. n >y r <y 7°:? 9 >y 
Bgffe^HW^3>yN'-:$'2 0t. 2J^S3ifflc0jlS.*» 

2 ojivitt^ias ot«$&§tLi.?ftffi&iijfP-ri./s 
»f>o?Affiiij«iii884 0 b . ms.mmm^4 o izmmiM^ 
m^t:-^t?>m§^m^5 0b^i^A.x'\>^x. mmv 
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0. i«Mli3 0. 2Slt;fEI^L^:Vv^ift1t^a (t 

[0 0 10] n<y^'T>yr-f+h;l^i^3yy<— :J'2 0{i. 
xyi/yio*s5l^t-r-S.»:'jt:m ^^tT 
il6SS^i^3 0 fcfK^-&SK*^fS^fll2 1 i: . ceo 

^•»3!ej5^!i2 1 \imvxm^\^zw^^i\.fzxi y^r 

«2 1{4. HS^^'fB&tTtxyy^^'l OcO^^yiJ'tti: 
-#:6<JtClllte-r-§. h;U'^'3y>'S--:$'A:tlttl 2fc3l^§ 
ti/i!i<'>'rg3ffim2 1 at. |SI4^^7°g3ffim2 1 ai&i^ 

us OcOA^bttlB 1 fc^§iX^c^-f>'^tSm2 1 b 

>y ^' T r 5 2 2 {4. n <y T «y T 5 »/ f- 

^■ir^■C■1fJ^$fl.T\/^T. Ji^SiX3^dftJESlJ«lllJ?S4 0 
J; S-f^JScol&S^t: j; D . n y^N'-^A:^* 1 
2 b nmmms o <OA:btt S 1 1 Srllln >y «y r^? 

iirS^-^^t^fc . BulBn -y^' r «yTi? 7 -y ^(cJ; S« 
W^rM-^^»l^ tTxi^i^V 1 0 cDlgfe * 

[0011] SI&^^S 0{4. Hfii2A:'3fiJl3 1 i: . H 

3i^§tLf^ffi^j!fi3 2i:$-flllTV->t:s «?ii§tL3t?*JE 
SiJfPllli&4 0 1= J; i.#i!rMc7)OPfcJ; D#»§ti.^«ic 

{4. imm2m:m<^m. {3m, 4®) fctsv^T 

iBl&ISfi!l*»'c.x>'a;^>'l o^^Krrs^iraft^^ (xy 
fc, EI5^L53rv^0^i^-#i-SP«&f^-^§-*TlaiBvy'>x 

[0012] ^*jEiiffli»4 o{4. m^ijffl^as o*> 

t>'±\,zmrS\. a >y r >y r ^ 9 -y 2 2 :at>' S tt 

^^3 0 \,zm-^mm(^im^^o j; a tc55:-pTu 

[0013] «M»^S5 0{4. Mtl.t,HS^S:#B&t 
JtCPU. ;><^U (ROM, RAM) . m^-^y^ya:. 



•y b;ijffls-by-9-6 1 . x.yipymmmm^y^e2. 
i'-\^ynwm.-^ytb3. ^mm^m^^y^e 

[ 0 0 1 4 ] xn<y h;l'MJS-fe>'-^6 1 xys^> i 

mcjiEtTMW§tL^xa-y h;l'y'«;l'3^1 1 coMiKS:^ 
ffiL. l^xn-yh/WMSth^^-r^i-^^l^'ri.id 
K^r-5-rv-»S, x>'i^'y|l]K^-fe>'-9-6 2{±. xys/ 
yi OcDtUiKaiSSr^aiL. Plxyv'yiiltejlSne^ 
^■rfi-f-^^-r-S>J:dfc'5r-?TV^-&. :5'-b'y|ll!jgM 
Jgg-te>~9-6 3{4. ittggaa(^AM43 icDHJKjffiKSr 
lai^'-t'yiilteja^n t Sr^-r«#Sr^-tS 
J;?fc^:-:>TV^I>, aj:»3fi!illlteM-K-fei^-9-6 4(±. S» 
^lS^iDffl:^3Wl3 2c7)iaMK&:^ffits |3iai:?3liiigK 

mtT. -'N'f W^/W ( r 1 J ) m-^zitXa-U"<;Pm^ 
( roj ) (c-?-tL^n^€-rs:/^~^f^ii#stop$- 

[0015] iffigift^ili^^MfflltOV^T 

^) nofcXa>yh;UfflJgthi:TlSJt§m.|ll2 
( A ) tcSK L/^r^-e «y ^ 'J mzW^ tt t> 0 , 

[0016] m^iiifi®i«5 oji. mimmm 

mMn o xa -y b/H^Jgt h h fit ^$fLl.03 tcS^ 
L/in>y^'T<yr:J'9'yf^^V«yT^;><^:Ul^tCie'li 

xn «y h;HBE t h h A^'buIBo <y T -y 7°^? 5 >y i-mi 
-7 -y TtOn >y ^ T -y 3!) -1. i: § . ?SffiSWIlIS&4 

0 <^mm.j^)vymm lt n ^ ^ r -y 7°^' 5 >y f-a«2 

2^^#4^^i:-r^, 

[0017] Mt:. «Miii^il«5 0{4. if*Ai!c^# 

|iI*lS|«*m:*iBlr^ffimO m±cOi:§. ±iB^-7 
<yr^lSl2 (A) tcSKt^ i?>0 2 (B) ltfl^Lfe 

tc, im&x/2mt>ziHf:^^y^Ji-i^^'yi-^^^im 
fcLTxyi^'yT^i^-df^^^^fflf^-ara. ^fe, 
gg^^iJfPfi, «m$W^B5 0c7)-7-f:^n=2>'f'i-:? 

-I.. 

[0018] <J:fc. ±iB<?)J: afc^ifiKSixj^^m^S'Jffl^ 
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■mizWK^cod hmmmizxhij^m^r^fs^ f 

[00 19] 

[^1 ] m ■ dv=F— m • g • sine 

[0020] ±imi<7)tEmi>zi5n:^mm<DMm&dv 
[0021] ±mm 1 <7)^miztn-f^mMm}tt f 

xys^'y 1 0(7>^-t^ ^;^:^'^^*v■>■c b/t'^'ay^N'— 
[0022] ±iB^<0iffl6:^jF 0{4. n«y^'T-y7°:? 

yi^'yio<offi:J3Hi'j?TO&it^L> c:<^ai:»3h;W:J'T0 
aui^m 3 0 i)mm, t-c v»i.^s<7)^-vjtki . iii 

xyj/yi o*«^W«]ffi (^««®) -caHKStt 

TV^tLff , xn>y h;u^;gt h j;xyix'y@lK^n e 
i:j&»^IB|xyi» 1 ocoai:* b;U^TOSr35>-&SgS<?5»-K 

atB#fcfev^Txy i^'y 1 0 {±5^igem¥T'3PS§tiS i 
i;3&i%i:'t:-S>-i.*-^.. xy>>'yl OtoaJ:?3b^P^'T0?:» 

[0023] — n >y ^'T •/T^' 9 v^il^im^^ 

xys^'yi ocoaiitih/i'^'TOlciEl:: 
3 y-'-^-^'coffiSj T«Ti^2 {c^-c^t 

-:)T*>j35;A-r-I.OT-\ 111^2 S:fflv^i,>ri:tcJ;Oxyi/ 
yi ocoSteBttctetti. Hi^^'3y>'s-^'2 0<offl:^jb 

[0024] 

m2} T=A ■ Cp • ne2 

[ 0 0 2 5 ] ±iBig»*F 0{4, Ttms izX 

^m^mm s o tim^ lx v ^h^^^^'-^im > 

[0026] 

[IS:3] FO = k • A • Cp • ne2 



[0027] -Ij. ±w^nmmRUi. :L^ifi^mM 
^ }f(DmmmR 1 1 mmsfiR 2 (mx-h ^.^hifi 

^mms:'d(mwmmR 1 \mm\zm^(r>-''m.x-hh 

iSR 2 (4. »^co 2^fci»&j:bfij Lxmtt^ mx-$> § 

3{)«. 3b-g.«ISK-:?v^T^i:^ffi*n;R2fcOM^triF- 

a^)Sost-j; o«i6T*5 < k ti>i,zmmcommimni't^ 

0) &:g|ffi-r-&^:i:t-J:0. ^ffitflRL (=RH-R 
[0028] 

[^4] F = k A Cp ne2-RL 

[0029] tZ:^X\ ±im 1 ^zXtlli. mnsMxa 

IT. ±smnm^^nMtl. t2l,zts\^Xi>m±-t&iP 

(i>. Tim.5RXmet:n^^tti<X'n^, iit-FCt 

1) , dv(tl). RX/e (tl) 'ftLmmi(7)lit;SOB# 

»it*5{t-g.*«iW):tiF. jpMjgdv. m^^m&xh 

0. F(t2). dv<t2). &tJf0(t2){4. ^tl^-tim2C0m 

QX'hh, 

[0030] 

[^5] m • dv(tl)=F(tl)-ni ■ g • sin©(tl) 
[003 1] 

[ifc6] m • dv(t2)=F(t2)-m • g ■ sine(t2) 
[0032] -«i{cBF»l i:l^2i: <n^mifi 

/jN§ \ni\-£. mwsm® (ti) tmnmL® (t2) a^Lv^ 

[0033] 

[iic7] m= (F(t2)-F(tl)) / (dv(t2)-dv(tl) ) 

[0034] wz. ^^ai-fcv^TJis fi*rs i -3 K 

:J'nriytrA-^tcJ: 0 . Bf^Pt s CDSittt 
IISira&:'3F (t) RI/tmMAv (t) J: i: s 

ig-T'g.nffl (2t=W=*3V->T{4. n=l Ofi) <DmW&i 

:^v{t)Rmm&Mt)co^mm {mw.^z\±^i^mzn 
mhtiTmm.) ■k^ihhztx\ mmmmfj^iXiRx^n 

»«iBI&:^F(ti). Jnifflgdvai). ^«|gl6:J3F(t2). & 
t/Jn^dv(t2){4, Tiei!c8-icl ltcJ:'93Ri6<^,*t 

[0035] 

[^8] F(tl)= {F(tl)+ F(tl-ts)+F{tl-2 ts)+-"+F(t 
1-8 ts)+F(tl-9 ts) > /lO 
[0036] 

[i5:9] dv(tl)= {dv(tl)+dv(tl-ts)+dv(tl-2 ts)+-+ 
dv(tl-8 ts)+dv(tl-9 ts) } /lO 
[0037] 
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[ICl 0] F(t2)= {F(t2)+ F(t2-ts)+Fa2-2 ts)+-+F 
(t2-8 ts)+F(t2-9 ts) } no 
[0038] 

[iCl 1 ] dv<t2)= {dv(t2)+dv(t2-ts>+dv(t2-2 ts)+ 
•••+dv(t2-8 ts)+dv(t2-9 ts) } /lO 

[0039] mz. mmmmms oii^±mmiizm^ 

ifimf-ttyui^'yM.trmm'rn «/ ^h-c^ t:^^><^t:' 
fco. Slfl^COTX^^^M.liROMmZsm^tlX^^ 
ttz. m4-'m6m/m8l,Zt5\-^X . ne. nt, 
no. th, aVstopii. ±ificO#-fe>"f-JltXX^ -y-^ 
61-65 ICcfcO %i^tl^^CVh 0 . sift(4±^<^^ 

[0 0 4 0] v-^ ^aayb°A— rJ'Ji. I14lc5^t3tj; 

3 , ±1^4 tctt-ii'v ^xmwmsti F ^JS^-r -1. /v:a6 

iDigiii:J3iftS7°p^7Ai 0 0 immi-^i i^z 

fi^7°nj/9A2 0 0 fc. i^m.m\^r\:iy^M. mwL 
m>iM^^) 3oob^mn~t^^oiztc'ox\>^^. 4 

4 0 0 ff)m&^mifr?> c: t C J: O , I^WPJ^T n^^ 

5A3 0 ommmmzm^^. -^^^izx^mnm 

«ft^Ta:/5A 2 0 OtOH^fl^i OJt^LJtmW** 

[0041] (IBlllttaiSro^^A) v-<^'03>-b- 

10 0 ^Pif^BtH t s ( i i Tiis 2 0 msec ) 
icHtft. MmhFt:im-t^Xdl,z^^X\^^. Mi^ 
miizm^^b. •?-ii^x3ay\z°ji.—i^l,iy'0'y^l 1 0 
fcTX>->>>ElK3SSne<7)a^l/'ne^*i6. 
Vi? 1 2 OttTtJ'-fc'yilIilgafign t i:<^a&«46ai 
tteiOMSifce ( = nt/ne) 
[0042] d^\<^X\ -^-^ i^uayt^^—^iffvi 
1 3 0 tCT. mSJt e i:«fit A • C p t OMf^^^^-T-^ 
•yy (;W>yi?r>yrx— 7";^. KkT TA • CpV-yTj 

) t±my^'yi^i2oi,zi:K)Si^fzmm(7)m 
mte t^^ii>mm(7:>mm^ ■ cp (e ) srgim-r-i.. ± 

IB7'n >y 1 3 0 tiTffl<<^-S. A • C p v>yr{i, 
^fc«-:?V»T#fi£$tt. m^WffllilgSOOROMfclB 

ts 3 0 <7)^a& 1 mizwm LTfe s . 



^I^c^^jrte liZnt^m^COA ■ C p $-S!I^I. i k 

T-^fi^-ri., mm<^mmx • cp{4. xi^i»i oco* 

(Ox.yi^ywmm.n e {x.yi^y]mMmty^i)>io 

mm) ±smc2}ii,zm^\,^x^ibho 

[0043] mz^ -^A-^uay^^^—^Mzfri'v^l 
4 0 fcT±iarn >y ^ 1 3 0 liZX^isbtzmm.^ • C p i: 
X>'i;y|ll^^nec?D2mne2i:cOW(A • Cp ■ n 
e2)^^a6s ±i^3t=L:t3&«oTyn«y^ 1 5 OtCT 
BWaaffi(A ■ Cp • ne2)^^k --KLTilBia 
^)FOS:^«>S, icD^k -{i. l3tc7)df-¥Jtk 1 ' 
, 111 1 3tcOd?-^3a^k 2 - i: . ±^«i«^»<^^ 

-So 

[0044] — V'fi^oayfc-A— ^'{i7"n>y^' 1 
6 0t2:T, @l!Mil3 0<^ffi:*JiWllll!iBffl^nofc^1T 

ffifilR L b <mW^ SrlBli «y T ( ^l- >y T >y 

«MS'JfP^g5 OOROMt^lBliStL-CV^'l., -e 

■y^'l 7 0teT±ffiffiili:'3FO(=k * • A • Cp • n 

e2)3{)^/^±iB^4tSfn:RL^Mt. iMcAOJiSIMJ 

:>3F {m&^tifzmm.mi-fi¥) ^s.^. ^xn^zmmt 
hz.^m^i,zxhMmms^rx3y^A2oo\izii\,^ 

xmmth, 

[0045] {-Mm^i^zi. ^Mmasmm.ruy^ 

A) ^ nay b°jL-:J' {4116 jcp»:^Lf^±fBIl 

sm^^zi. i>mma.msy°r^yy-t>^ 200 sriiaw^ 
«prat s<7ymMiizmsL^ mmM.m'km^hio 

te^oTV^-l... i: . v>f ^'nnyfj.- 

^'Jira «y ^ 2 0 5 fcTffliftttllWSaaKn o *%f^^ 
spdO(m{f. 0. Ikm/h) l:ffiS-r.SfflJ:0±# 
Vv;&^*-&¥iJ^L. ai:tlfl!liaK3a^n o*i»f^m^pdO 
J;0±^V^*^fc{4fi r ij /JN§V^:^^={4« 
roj ^aj:^-^-^, |i|B$(cv>f ^n3>-b"'A-^'{i7"o 
'y:J' 2 1 OtcTXn-y b;WBB^t hsWSf^n-y 
JgthO 1%) J;0±#v^*^>{)-^fteL. X 

n «y h.tim^xxi -y b;WBHSthOJ: 0:^^ 

J^tcJifil r 1 J /h§v^Ji^tc{4ffl r o j trffi:^3-r 

[0046] <^i:v^T^ ^nnybA— ^'{47"n>y:J' 
2 15 iCTilBT'n >y 2 0 5 i: ±IB7"n >y 2 1 0 cO 
ai:>J<7)fg«atr*ft.S, **|sWfc{4. a}:»3i|ttlll!|g^n 

osmS^MspdOj; 0:5^# < . fi-^. xn-y h/VSIKt 

Ls TYe s J i:fij^§itl.%^. fiP*>. *W*i"^^S 

m!iizh^h^m.vtcm^i,z<7>?M r i j s-yn-yiJ' 2 2 
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0 izmt>-t^ . m-h. ±IB7-n >y^?205, 210, 2 

n -y ^ 2 2 0 fcT ml57'n >y 2 1 ScomtS^mMmB: 

r ij t'S) 0 . H^lj^mffi^n/vri: # tcffi r i j 
« roj A.i:^-fl:-ri.o 

[0 04 7] v-^ ^?o3yb°jL— ^-{4. ^<:7'n.y^'2 
2 5lcT|iI:/n«y ^' 2 2 5c7)A:tifi#&^lBlrSi*i3 

mtlS.. 5 0 Omsec) S®t. laljlE t/v:ffi^^^ 1 
IBI&:'3ata-7-a >y 2 3 0 (T^W^J-ff^fi"^ ( r/zi' 
, RV^m 1 -y 2 4 0 Offi^^ff «r 

[0 0 4 8] v>f i?n3Vb''jt.-^'{4. SligSl 
>y 2 3 0 fc. ±IBiBKi;'3itfeTnj/9A 

1 0 Oco^tci OfiffS^t sco^ttt^SSWSitS 

Fl(-n)Srn[llB«c7)Wi:»3*ftS7°n^9Al OOcT)^ 

^TtJ: 0^i^'?>n/ciSS^:'3Fifc-f-«.fc, ^1IE«* 
a^5-:/cf -y 2 3 0 J: 0^«>'pti-S.®4HiSFl{4. T 
1^1 2\izx^-thix^, 

[0049] 

[IICl 2] SFl=Fl(0)+Fl(-l)H-Fl(-2)+ •••+?! 
(-8)+Fl(-9) 

[0 0 5 0] ic7)^llB»i:l3W^7'a'y^'2 3 0{4. ff 
iB«M:^n >y ^' 2 2 5 *»^>#-i. <i>fLSS^nrfi#*«ffi 

r 1 J TS)!. § to;2»^±ia^ 1 2(m'X.^^\K nwi' 

fc§o«^^fi2Fi&«»-rs« eicoMm, ^ilBtt:'?^ 

:«-yo <y 2 3 0 {4, WmWW^3 2 OiiBec3{)^^> 5 0 
0msecrtJ:*5V^T#ffl§n^cit^l!i6*FOmta-<t (i^ 
Si) SFl^ffi;>j-r'S.ii:fc=5r-&« ^:<OM^{4ll7fct5»t 

[0051] t.tz. ^arjyfA— :J'{4. 7'a>y:? 

2 3 5 IciTffflBW^^ISt s iOMjitefcr^^ffioa}:^!!*® 
SSS^ n o i: liiHIf ^^ra t s m<r>^-)Mm^MM n o ol 
Ak<^m^^m^hZ.ti,Zi^K) . |iiai:l3flillllte^n o 

tmM'SN^mm-^, v-f^a3>'bjL-^{4m 

1 JnM^:55-7"n >y 2 4 0 tcT . BulBBt^BtrBl t s co 
^3S»tcKfT§ii-I.Jn5*Kdvc7)ttoii*l 0»co^ff 

^^*^>2.. ap-^. dvi (-n)^n • t sm^mn^titiM 

mMAvt-t^ mmmmyu >y ^ 2 4 o j: o 
■^isb fetLsata-fflSdv 1 {4, Ti^ 1 3 tt-^-x. ^>tL 

[00 52] 

[m 1 3 ] Sdv 1 =dv 1 (0) +dv 1 (-1) +dv 1 (-2) + • 
• • +dvl (-8)+dvl (-9) 

[00 53] i<7)^ljB5$]^4i-::^n«y^'2 4 0{4, ± 



a.y:? 2 2 5i}^t>^-Lt^KhWtW^mmfim r 1 j T' 

>y 2 4 0{4. *W^3t^3 2 Onisec (Wf^ " ) 
^>5 0 0iiisec (BtS'Jtl) n^Zi5\^X%^^iXlZim^AM 

[0054] itDJ; d i: . v-^ 

03>'tfA>-^{4s ll7K^t3tI^»l"~tlia (HI 

iB«;*«^^«2FlS,t;f|l 1 llD3t|g«:iHlSdv 1 
■I.. 

[ 0 0 5 5 ] laiBtC. ^^apybj.— ^'{47'n>y^' 

2 5 0 s t&^a 3 0 (r)wmm.ifi imth^ imtp' 

*Nm^LTV>T. ^©3&nm'CfcSk#ro>y^'2 5 

0*^/i>«rij^^ IBT'^rV^fct^I roj Srm:'3-r 
^„ i3t. v^:?or?>'bjL— :J'(47'n'y^'2 5 5K-C 
m^<^^Wmi3 F h ±IB0r^iitP^ t s tu oii^iBI&:»3 
Foldi:«oll^;^i^>-I.ii:icii5. iS^^*F«0^ia 
m^fll(dF/dt) il< ^'O -y 2 6 0 ICTPIit^ 

iBI!j;l3 F c7)B#p«^fii (dF/dt) !&« 0 J; 0 V 
fiJSL. |ilBtP«4i-ffl(dF/dt)*so J: 
yn»y:J'2 6 03&»^>l[ ri J 0 J: D^hS v^JS^tctt 
roj ^Hi^jf^, <!:c07'n>y:^'2 6 0{4. EIS^^^B^ 
L:^C3&«. ±iB:/n«y:^ 2 1 5 tmm^fiX\^X . Mfu 

'/9 2 1 3<^mi\izm-^\yt. mmiizi5\^x i m<^^ 

ffl r 1 J r 0 J ^c7)^-ft*^"l¥^$iiS J: d t^r-^ 

fiP*>. 7'O'y:?'2 6 0{4. «Mc7)%3tf*tC43l-^ 

xm^mm-)iifimMzmxuh^j:'}tzz.t ^i^^-t^m 
±'m&m^m:m^hx\^^ . 

[00 5 6] ^LT. -^-f i?on>-bA-^'{4, 7*0 >y 
2 6 5 tcT rniay n >y 2 5 O i: ffifiB7"n <y :^' 2 6 0 

H«^^^{4 1 jSfS) 0 . J.-Oji^{4^^omMOlB» 
:^ltB#raig5ii:i:*>t=li:^-ri.*^'^. luiB^n>y^2 5 
0 iiHulBT'n-y 2 6 0<0fcti::'3{4i: ifcffi r i j -eS> 
•S. %':>X. -^-f ^'n3>'tfjL-:J'(4yn<y:J'2 6 5*» 

[00 5 7] -ecOf^. r:^-b;t''^:^'>l'OlK3i^^*^'H§tL 
l.^coaitc.tO^i^yi^Vl OO^h/t';?*^^^-^-!. 
. ^m^)} FcoiSflSilt4Hi(dF/dt) {4 0 J: "9 /h§ < 
(fi^=5r«.) o tB!-5T. rn-yi?2 6 0*»/?>ai:'3$ 
ttl.ffl{4« r 1 J j&i^^ r 0 J -^fc^^tL, zmzX 0 
:/a«y^'2 6 5*>/?>fiJ*$n-S.<Ii>« r i j 5&>^^j 
roj ^fc^-fL-f-l.. fip-«=>. :/n«y^2 6 5£7)m:'3{4. 
fi^lB»>:'3 F*^'^jlf^t:i3V^TtJa6TS:;^«i:^-5fci: 

[0 0 58] -:^r. v-^^nayb'A-:?{4> m2|gii 
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tim-^y'ti ^ 2 7 0 t=T . ±iB^ 1 mmjim^y't: >y 
^23 otmmiz^ mm&mmt s <Dmmmz-s.m^ 

m-h. v2{-n)^nmmcom}:^m^y°^^^-i^ i o oco 

[00 59] 

[^14] SF2=F2(0)+F2(-l)+F2(-2)+ • • • +F2 
(-8)+F2(-9) 

[0060] i0^2iB«J:bm^7"n «y 2 7 Oa. m 
ta^'n >y 2 6 5 ^>tLS«^)-|fBrfi-f-A*"ffi 

r 1 J -e^bs i: ^ co^iim 1 4 c7))g#s:^TV \ mm^ 
msm^am r i j 3&>4>« r o j {csg-fbtJt^^-c^i^ 

^2e3(D\m\i.. m^mi-)iFtfi^m>zii\rc^^ 

rmMt-^s-yith^hz^ -IS ri J roj ^hmi. 

-tt. ^(m^. ^2iB«i::>3a*^7'n>y:;'2 7 0{S, it 
&m)i-^'Ptl^^^hts:-yfzmi ^zfrctmmti-'t^m 1 

8 omecmcr>nmt2 ' t.x'<7>mm^zis\^xn^^ixfm 

[006 1] t.fz. ■7-<^n3>-b°A— rJ'Ji. l|2jnH 
;^^:?'n>yi^ 2 7 5fcT. inaBr^^rat stOigjSfe 
{c:3BlfStL-S.JlfiirmdvcD«i03S*l Oiffl^^«?>&thSr«ft 
fiP*>. dv2(-n)$-n ■ t s HUtra^§ix>tJn3tgdv 
fc-T'Si:, m2jn^iKa:»-7'a.x^'2 7 5tcJ;0^a6ii> 
ixSffi*{lSdv2{i:. Tl^l StcT-^-^^tl^, 

[0062] 

[^ 1 5 ] Sdv2 =dv 2 (0) +dv2 (-1) +dv2 (-2) + ■ 
• • +dv2(-8)+dv2(-9) 

[0063] C:<0^2 jD3S^m^yn y ^' 2 7 5{i. Ji 

12^2 l»^i«:53-7"n <y ^ 2 7 0 i: Plate. ■iilB:/n -y 

^26 3i3^^^-L^fi^m9i-m'^mmfiw. r 1 J -ea^i. 

h^coThlimi 5c7)M»2r1?</\ IB|«i3^itnrit-^*^'ffi 
r 1 J 3&>/ofit r 0 J \,zmt\^itm^T^(r)b^<7M^ 

2dv2^«ft^-l., ll2JnM:K«tB-:/n-y^ 

2 7 5 {i. ±iB«0B#SIJt2 ■ ~t2i'ClC*3V'>T»:{i5§tLfc 

[0064]ic0j:dte. *fficOlBimtC*3V^Tffi®iE 

7 ICS^ t ;^v:^^jt2 ■ ~t2Pa ( H 2 iOBt^X'fc § Bt^"it2 
*tfm2BMPa) cO«l^tt*FaiXjD5iadv*W4J- 
LT. ^il'eixlg2iB«>:*ja4i-«2F2i;fg|2jD^at5i- 
fflSdv2 2:*a6S<, 

[0 0 6 5] :7ar2>-fc°A— ^J'Ji. yn<y:J'2 80 
(CT, ±iayn«y^2 7 0J=ir>t:?ll^§iT.^^2igi& 

::'3a^^ffl2F2*-4>±iSya >y 2 3 0 x-yxmx-^fi 

fdmimm-)im!^mxn^mM-L. ^<^im (2F2-2 

Fl) ^fu-/^29Q^zm)i^i>, nU\iZ^ V'fiJ'nn 



yb" {4, r n -y 2 8 5 fct . ±iB:^n >y 2 7 
5 1= J: -^T^iS$ tL!t^ 2i)nmK«^«2dv 2 *»/i>±iB 

>y ^' 2 4 0 1 cfc o xmn^iitzW, 1 Jn3lJ^^^«2 

dvl^Jli^L. ^(^ifeS (2dv2-Sdvl) Sr^n-y^' 

2 9 0fcas::>3-ri.. 

[006 6] ±iByn«y^'2 90«. ±iB:?'n -/ 2 6 

5*-^>A*§tLT< Sm-i-:{)^'fit r 1 J *-/i>€ I" 0 J 
^-ft L/C h i: . Bp-fe . mmmzio V >Tti^lEB:'3 F 
:*:tti:55r-:>3ti:#, ilBT^n^yi? 2 8 OtcJ: 0«if>^>iT- 
(2F2-2F1) ^iffi^n-y ^ 2 8 5tC j: 0*46^, 
^/Sli (2dv2-2dvl ) X'mLt:.mmt:\iilTt^. i 

co^a. ±1^7. ±ifflgc8-^i 1. m±Mmi 2 

^1 5i=J:0BH'b*»^rJ:dt. mMMitSffim**^ 
«>^tL. 7''n>yi?2 9 0*>4.ffi:'3§ttSo 
[0067] ^:i3. Mncommkl>zi5\<^X . 7"n>y ^ 2 
6 0 l:TJtSiBfij*Fc0^fil:i&>'^aiSixl> BoteW^ 
3liS3 Oco^3&>«ts ^®5&«13rr^<'5ro!t^ 
■^liZli^ ^(Omj^Xfri 'yi^2 5 0. m'oXyti^y:!^2 

6 5<:oai:»3**ffi r i j A^^ffl r o j ^i:^-f(:-ri>*^fe, 

C:c7)Ig^ti*«^b3t^^3E)»^*«Jl 8 OrasecmffCOPaofi 
^mtiF i: Jn3tmdv*iya -y ^' 2 7 0 JltXyn «y ^ 2 

7 5i,zx^fi^tijm-^ti. ±mbmmi,zvxwmm». 
[0068] mmmm^^^'^j^ > v>f n 

^^9^3 0 O^iiBBtSatPsTt scO^jgttC^LTl^-* 

«y ^' 3 1 0 l:T^'-t'y|ili|g3[Jgn t *«Bf^« (250 

rpm) X*)±^^^:^^*^'tm^L. iz^^^^lzM 
r 1 J /h^i^Jt^mil r 0 J ^tB^it-?., |s1b# 

tc. '7-<:^'a3>-b°jL— :?'«7'a-y^'3 2 0fc-C;^n>y 

h/Wga^t h*s r 0 J J: *):k^^^ip^i}^^^&V. 
r 0 J J; D^^S^v^^&tctSffi r 1 J Sr> 4s§v>Jl^«4 

fit roj SraiAcrs, 

[ 0 0 6 9 ] iXv^f. v^^'nnyfjL— :?I4, 7'o<y 
:^3 3 0l,ZX:itl^(Dyuv^3 10, 3 2 OOtU^JO 
^Pflfefl^aSi ( 2A:'3to3 nfi*^<7):K:f]mti^ r 1 J 
■Cfl!!*-' r 0 J co«^tffi:;b*« r i j . -e«ofliico« 
-^ttiffi*** r 0 J i:^^) $-^46. :/n>y^34 0li 

[0070] mm^^'¥-imxi±^m.mzt5\^xm&-th 

^fc{i. Xn «y h;WgaE t h *SiiA t T y n -y ^ 3 2 

o«Dffi**«ffi r 1 J t^-ot^mz. ^-\^'ymmmmn 

t ( aji^j wEiKsts no (mm) i>zm ttzm ) ti'^m± l 

•cya>y^' 3 1 OcDffiS3*«fiI r i j tc^-fb-T^. Sa-o 
rn«y^'3 3 0(4XC7>y h;UM;eth*s TOj 

±§ < h # MMtf^:}' - bXH^g^^g 2 5 0 rp 

tc=3r-i>, m^. mmtimmmzis^^xmrn-^m^iiz 
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h'>|lI«K2 5 OrpmfcfflS-r-S.«fc:*i:^tT*»4>. 

[007 1] tti. -r-^ i^nay\;jL—^if:frty^'3 
BOizX. ±l57 n ^' 3 2 0 comtti}^ ^3±iB7'n -y ^ 
3 lOOffill&Mt. -ec7)^«Sr7"n«y:7 3 4 0tcm:^3 

mt hcTjij-O (x>'i?>'i ocoxn</ h/WW^t h<o 
r + 1 J t^y)^ ^-}zyWimmmcoiL±'0 n 

r-ij (i^«!i&^tfB#) . ^-t'ymmmmn 

{i, xy^'Vl OOJ^o-y h^V-MJgt h(50il::^*^'^§ti 

fzmj^b. mmizmti-zmtim^m (^-^k^'ymmmm. 

2 5 0rpinfcffl^-ri.«) J: 0:^# <'5r-g.Bt;±tt«0M^ 

i,zm\>^xMmimm&^Mf vx\y^i}^m^t:m^ lx 

[0 0 7 2] Hmz^ ~7-f ^nnyfa.— :^'(i7'n'yi!' 

3 6 0 \,zxiii^mmWM&n oj&s r o j i 0:;*;^ v->:6^ 
*»&f!l^t. tii:hmmmmnot(i ro j j:»9:*;§v^« 

r 1 J ^h^\,^m'^l,z^m r 0 j SrT'n >y 
34 0ictt5::'3-t'&. 45t, ^'arJi^tA— :5'{i:7'o 
•y ^ 3 7 0 IZXyU—^imim^topCOMifi r 0 j *»5 
*^§:¥fJSL. |i|:7'V-=^#«lfi#stopcDffi/&^' r 0 J 
im-h. -fV—^^yiVl 03&^M#$tLtv>^rV^;^ 
tffl r 1 J Sr. lRl:/^-df#W«-^stopc7)ffl** 
ri J <o«^t=fit roj ^7'n«y^'34 0tcSfc}*-rs. 
[0 0 7 3] ■7-<^'nr?ytrjL— ^'{4, :/n-y:7 34 0 
tT. ±iayn>y^'3 3 0. 3 6 0at/7''n-y^3 7 0 
<?)til:^j3&^'^Tffl r 1 J cD^^twCO^^, ±iS3^n-yi? 3 5 

o<^m:fj&yn^y^'3 8 0tcm:ft-f-S. ^icoi^m. :/n 

•y 3 4 0C0ffi:'3{4. Mmifi^WkJJ,i'S^sm^Ztih% 
^\,z\,t . 7V-^'<.r;l'7 0 imMP^ ( >y ^ 3 
7 0#,^) -e. «m36« r 0 J J: < (:/n>y 3 6 
0#M) . -y b/l^MKt h*^' r 0 J J: < =5r-^ 
§ iphMWf^-ydyn^&l 5 OrpmCffla-T 
* T C/a >y ^ 3 1 0~ 3 3 0#M ) ffi 
ri J b^xh. mM. rn<y^'34 0<ottJ:?jl4. «W5&« 

wMmzh^m^izii^ yv-^^^)vi ommm^ 

m ( >y 3 7 0#BS) r 0 J J: < 

( >y 3 6 0 #B1) . mja^^'^-t'^-HliSil^ 2 5 
OrpmtCffla-r-&ffiJ:0>^#<^-5 5fei:#*»^>Xn-y f> 
;PBBJKth^^ ro J J:K)±^ <^ttX' (fu-y^3l 
0~3 3 0#M) ffir-ij t^;^. tfc. yxity^S 

4 ocomMi. ±mm-<m^iiz^ m^oj t^^. 



[0074] ^LT, ^'nnyt'a.— rJ'Ji. 7"o>y 
^' 3 8 0 iZXimfy^ -y-^SAO COffi^Sra^H-l. , # 

|Siyn<y^'3 8 0t0ffi*fiIS{4 roj J; v^filt'Sr 
•9. mW*^W«S&fcT^3tL7^:«^(c{4 tqj iD/h^ 
<^r^. <JCV^t:\ -^-^ 9viziy\^ a.—^\ifXl^y^ 3 9 
0 fcT . ±i57n >y oai:'3tt2*^' r o j J; 0:^^ V^*^ 

#f a r 1 J t hx^ll ffi^ljfflSj&i r 0 j 
<Oi:#fi=«rfi#f rOj fcUTfflSj-r^. 
[0075] icr):/n >y 3 9 0<7)ai:;b. aB*>l^«r«^ 
f «{4lll4lC^L/i^-'-h4 0 0fcA:^J§ni., i^-b 
4 0 0{4. ±iBi:^[lfebHc<J;SmMfi«ftSrn^^9A 
2 0 0<D||fftCcfcO«^LJtmW«»m^. lulElt^fi 
acoffl*^' ri J cOh^^^ajhLTtB^jb. lalWnrft 
■^f acOfflAS roj cOi:^ieg&i:LTffi:'3L^V-i, icT) 

^fS^my°'oy'yMzio\-^xmA^t\.^Z. k l,z^t. 

[0076] mmttzx o ic. :mmmmi,zti\.^ 
mmmMmt:mm'i>fzibiz&^m^mkhFo 

ACpV.yr*»^5Ri6l.rfci:L/i, rntJ;'?. 
mM«oiEKi:tiF0Sr. ®SJtet^Mi-|.^i^:?^i^i^A 

p <7:>mm*^(>Sib^^izkt^x . -B»iK^< . 
L.*»«>p{ ^ U co^Mtrli:^^ .1 i: =5: < JtSf S <I t 

IC. ACp-7'yr{4. :^M«*mC7)Jf|^i^^;(,i^KT-f--l. 

l^^¥iJ^To:/9 A 3 0 0 mJ^y- b 4 0 0 j; 

*). mmmfmimM^titiMmmSimii*mbLx 

V^SCOT'. :i(0^iZi5\^XiiMmMAmcr,m^mmti^l^ 

[0077] s/s. 2is^]iiim^fct5v^T{4. mmmm 
'ikcm^m miiz^tfzmiti-'^tim) iz-m^bii, 

lim^mizmm-t^um) «M5BtfB:t!jJ6TmM 
(m^m]tiFti^wzmt^j:'ofz^A-^>hmMzmm 

izmm-t^mi) j:(c«^v->T. mmMMm^tmLx 

V-^Sd^io, |BIJi^iB«i:tiF&t/|i|JlliS«dv<7)»m&«4^> 

7>'^:7b. j:.yi^y 1 omz^^-t^m^^mti^Ms. 
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[0078] I^Xh, ^Is^BJco-^MJg^t^S-ci'UT^^ 



lutein o ^mtht:immv(m.-^mxAy i , sdv 

2^^hi:o\,zl,X\yrzifi. itnoti. Tl^l 6. 
^1 Tfc^tJt i a fc. ' ,tl,t2 ■ ,t2fct3tt«. 

{^-yiwsmmmn o ) xh^viti ' ) .v(ti) ,v{t2 
■ ) . V (t2) iphw^h <fc d tc«-r s fc i> -et s o 

[0079] 
[1^16] 



jdvl= j"dv(t)dt=[v(t)]" -svCtD-vCt'l) 



[0080] 



Xtlv2= j"dva)dt 



[0081] itLt iWf . ffi^Wm^^n oom^ 

[iiB^7)^m^iiBj] 

[01] ^Is^BJti'g.mMMilS^^a^-irtr^MtJ 
[02 ] ( A) 2Slt;f ( B ) H 1 te:^ tfc^PM 

m<mm\zmm-^^-n°x-hh. 

[04 3 m 1 l:^L5t^Mffli^S<^v>f ^'nn y tf 

X'hh, 

[05] 04 tcSL/:rira&:f3«Srni5^9 

[06 ] 04 tCS^L/SZJCH^J-t J; S*Wfi*iiSr 



[^171 

Cv(t)]"-=v(t2)-v(t'2) 
t'i 

[07] Mm¥^mzi5n^m.^wm-^ txu-/ viv 

[08] 04tcS^Lfd^*5gffl^n^^9A<^iM^ 
MigT'n >y ^'■C^L)t0-ca5)-S . 
[^?-^«?)iSBa] 

10— x>'5^>', 1 1— xn«y l2—\-)V 

^■ay^-^—^fX-^M. 20-V)V^ ziy}^~9. 21- 

m^^mm. 2 1 a-ynyrmmm. 2 1 b-^- 

t*y^;^. 2 2-n«y:?T«y7"^9'y^aii. 3 0- 

3 i-A:'3fiii. 32-tii^m. 40-mm 

■feyi?-, 6 2-xy>''y|lIte3SJg-teyi?-, 6 3-^-b' 
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